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CLAIMS 




_ 1. A method of processing a stored image by an effects m odule, said method 

including the steps of: 

reading said stored image from a storage location to an image-processor; 
applying a selected effect to said stored image; 
writing a resultant image to said storage locati£ 

2. The method of claim 1 wherein the step ofapplying an effect comprises the 
process of compositing a foregrouncTimage with said stored image. 

3. The method of claim 2 wherein spnd compositing process includes the steps of: 
reading an a channel value; 
reading said stored image y 
reading said foregrounc 

combining a proportion of said stored image and a proportion of said 
foreground to produxe said resultant image. 

4. The method of clsftm 3 wherein said a channel has values from 0 to 255 
corresponding to a range 0 to 1. 

5. The method oy claim 2 or 3 wherein said compositing process produces a 
Regular Composite, wherein said resultant image = stored image + 
(foreground/- stored image)a. 

6. The method of claim 2 or 3 wherein said compositing process produces an 
Associated Composite, wherein said resultant image = foreground + (1-ot) 
stored image. 

7. The method of claim 1 wherein the step of applying an effect comprises the 
process of convolving pixel values of said stored image with a coefficient 
kernel. 

8. The method of claim 7 wherein said coefficient kernel is a table in DRAM 
with coefficients arranged in the same order as said stored image pixels to be 
processed. 

9. The method of claim 7 or 8 wherein said kernel is variable in size and supports 
the sites 3x3, 5x5 and 7x7. 

10. The ipethod of claim 1 wherein the step of applying an effect comprises th^ 
process ot^ploi^epTacemenrwhiehjr^ludes the steps of: 
reaciHTg a component color value of a pixeHcQm said stored image; 
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^4eokmg~np-a new coinponeni v alue from a lookup table for each pixel; 
writing said new value to said resultant image. 
11. The method of claim 1 wherein the step of apply ing^ir€ffect comprises the 
process of complex color transformation whicJHncludes the steps of: 
5 reading an L*a*b* indexed color compop^nt of a pixel from said stored 

image; 

looking up resultant transformations in lookup tables for each of said L*a*b* 
indexed pixel components; 
writing an output pixel to /aid resultant image. 
10 12. The method of claim 11/wherein said looking up step further comprises the 

steps of: 

reading said resultant transformations in a first lookup table to map said 
L*a*b* color components to new L* values; 

reading said resultant transformations in a second lookup table to map said 
15 L*a*b* color/components to new a* values; and 

reading said/resultant transformations in a third lookup table to map said 
L*a*b* color components to new b* values. 

The method of claim 11 or 12 wherein, for any resultant transformations not 
included/in said lookup tables, said output pixel value may be obtained by tri- 
linear interpolation. 

The method of claim 1 wherein the step of applying an effect comprises the 
process of image warping which includes the steps of: 
constructing an image pyramid; 
scaling a warp map to match said stored image; 
25 calculating a span of said stored image pixels represented in each output pixel; 

anc 

calculating a value of an output pixel from said image pyramid. 

15. The method of claim 14 wherein the step of constructing an image pyramid 
includes the step of performing a 3x3 convolve on 1 in 4 of said stored image 

30 pixels. 

16. T]he method of claim 14 wherein the step of scaling a warp map includes the 
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orresponding position4iLsaid warp map for said output pixel; 
fng said corresponding position values fronrtoQkup tables; 
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bHincarly 4aiefpet atiiig said c orresponding positi on values Lo de t er mi ne an^ 
actual value; and 

scaling said actual values to place them in the same doynain as said stored 
image. 

The method of claim 16 wherein said reading step further comprises reading X 
values from an X warp-map lookujvfable and reading Y values from an Y 
warp-map lookup table. 

The method of claim 17 wherein said X and Y warp-maps have a different 
spatial resolution from said stored image. 

The method of claim/14, 16, 17 or 18 wherein said warp maps are represented 
by 8 or 16 bit valu6s that correspond to said stored image size. 
The method ofyClaim 14 wherein said span calculation step includes the steps 
of: 

determining the absolute distance in X and Y between one point in said warp 
map and rwo other such points; 

taking & maximum of said absolute distances to be said span. 
The mjethod of claim 14 wherein said output pixel calculation step includes the 
steps /of: 

for said span s, where s < 1, reading pixel values of said stored image around a 
given point and performing bi-linear interpolation; or 

f on said span s, where s > 1, reading pixel values of said stored image around a 
given point on two appropriate levels of said image pyramid and performing 
trj-linear interpolation. 

effects processor for an effects module that applies effects to stored 
linages, said effects processor comprising: 
central processing unit; 
fast integer multiplication unit; 
urogram memory associated with said central processing unit, said program 
memory storing program steps for execution by said central processing unit to 
ipply effects to said stored images; 

n interface unit communicating with components of said effects unit; and 
a senaJUtaisinterface for reception of stored images and transmission of 
esultant images. 
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The effects processor of claim 22 wherein said effects processor is an 
integrated circuit. 

The effects processor of claim 22 wherein said^enfral processing unit is a 
RISC processor core running at 48 MI 

The effects processor of claim ^2ivherein said fast integer multiplication unit 
is a DSP. 

The effects processor'bf claim 22 further comprising scratch memory 
associated with $md central processing unit for variable storage. 
The effects processor of claim 22 wherein said program memory comprises 
VARK language software. 
The effects processor of claim 22 wherein said serial bus interface 
communicates with a Serial Bus of a compact printer system including one or 
more/further modules, said Serial Bus communicating power and data between 
said/effects module and said one or more further modules. 
The effects processor of claim 22 wherein said interface unit is a parallel 
interface communicating with a plurality of buttons for selecting and applying 
etfects to said stored images, said parallel interface also communicating with a 
LCD for providing feedback to a user. 

The effectgjux^cessoLofclaim 22 wherein said stored images are stored in a 
p differ module of a compactpilntef-system~- 
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